Segmental regulation of pulmonary vascular permeability by store-operated Ca2+ entry.
An intact endothelial cell barrier maintains normal gas exchange in the lung, and inflammatory conditions result in barrier disruption that produces life-threatening hypoxemia. Activation of store-operated Ca2+ (SOC) entry increases the capillary filtration coefficient (Kf,c) in the isolated rat lung; however, activation of SOC entry does not promote permeability in cultured rat pulmonary microvascular endothelial cells. Therefore, current studies tested whether activation of SOC entry increases macro- and/or microvascular permeability in the intact rat lung circulation. Activation of SOC entry by the administration of thapsigargin induced perivascular edema in pre- and postcapillary vessels, with apparent sparing of the microcirculation as evaluated by light microscopy. Scanning and transmission electron microscopy revealed that the leak was due to gaps in vessels >/= 100 micrometer, consistent with the idea that activation of SOC entry influences macrovascular but not microvascular endothelial cell shape. In contrast, ischemia and reperfusion induced microvascular endothelial cell disruption independent of Ca2+ entry, which similarly increased Kf,c. These data suggest that 1) activation of SOC entry is sufficient to promote macrovascular barrier disruption and 2) unique mechanisms regulate pulmonary micro- and macrovascular endothelial barrier functions.